Auditory Responses to Vocal Sounds in the Songbird Nucleus Taeniae of the Amygdala and the Adjacent Arcopallium.
Many species of animals communicate with others through vocalizations. Over time, these species have evolved mechanisms to respond to biologically relevant vocal sounds via adaptive behaviors. Songbirds provide a good opportunity to search for the neural basis of this adaptation, because they interact with others through a variety of vocalizations in complex social relationships. The nucleus taeniae of the amygdala (TnA) is a structure located in the ventromedial arcopallium, which is akin to the mammalian medial amygdala. Studies on the anatomy and function of this nucleus have led to the speculation that the TnA is one of the possible neural substrates that represents the relevance of acoustic stimuli related to behavior. However, neural responses in this nucleus to auditory stimuli have not been studied in depth. To give a detailed description about auditory responses of the TnA in the songbird, we conducted neural recordings from the TnA and the adjacent arcopallium in adult male and female Bengalese finches under anesthesia. The birds were exposed to auditory stimuli including natural vocalizations as well as synthesized noise. We demonstrated that a substantial population of neurons in the TnA and the adjacent arcopallium responded to vocal sounds and that some neurons were selectively activated to specific stimuli. Proportions of responsive cells and stimulus-selective cells were larger in males than in females. In addition, a larger ratio of selective cells was observed in the arcopallium compared to the TnA. These findings support the idea that neuronal activity in the TnA and the neighboring area represents behavioral relevance of sounds. Further studies in electrophysiology combined with evidence from other fields, such as region-specific gene expression patterns, are required to fully understand the functions of the TnA as well as the evolution of the amygdala in songbirds and vertebrate animals.